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Appendix  A  -  Wastewater  Discharges  to  Lake  Couchiching 
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Table  A  1         Wastewater  discharges  to  Lake  Couchiching 
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Appendix  B  -  Preliminary  Reconnaissance  Survey  Results  for  Candidate  Sampling 
Locations. 

List  of  Tables 

Table  B.  1         Preliminary  Reconnaissance  Survey  Results  for  Candidate  Sampling  Locations. 
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Appendix  C  -  Station  Location  Information 

List  of  Tables  and  Figures 

Table  C.  1  Sampling  Locations  and  Coordinates 

Figure  C-l .      Map  of  Lake  Couchiching  showing  locations  of  the  25  stations  at  which  currents 
were  characterized. 

Figure  C-2.      Map  of  Lake  Couchiching  showing  locations  of  the  three  transects  along  which 
macrophytes  were  characterized. 
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Table  C.  1 .    Sampling  Locations  and  Coordinates. 


Station 
Number 

Location    Description 

Water 

Depth,  m 

Metres  from 
shore 

Coordinates     (NAD83) 

Northing,  m      Easting,  m 

I 

west  shore.  70  m  southeast  of  Onllia  Manna  break  wall:  off  Cedar  Island 

2.0 

4941010          626400 

2 

west  shore,  off  Couchiching  Beach  Park 

2.8 

150 

4941690          626081 

3 

west  shore.  300  m  north  of  Orillia  water  intake  structure 

2.7 

300 

4942327          626123 

4 

west  shore,  off  Tafton.  525  m  off  Wilson  Point 

2.2 

4943947          626076 

5 

in  centre  of  south  basin:  1000  m  south  of  Chiefs  Island 

9.0 

4944015          628261 

6 

west  shore,  halfway  between  red  buov  SC6  and  Wilson  Point 

3.2 

4944651           626586 

7 

west  shore,  off  Woods  Ba\ 

2.1 

300 

4945263           626186 

8 

west  shore,  off  Ami  eo  Beach 

14 

240 

4949501           627734 

9 

west  shore,  off  Cumberland  Beach  Point 

2.1 

4950735           628064 

10 

west  shore,  in  centre  of  Cunningham  Bav 

1.8 

240 

4951596          628278 

11 

west  shore,  off  small  tributarv  north  of  Scarlet  Park 

:  o 

430 

4953889           630121 

12 

north  end.  1 20  m  east  of  green  buov  S263  CWashago) 

1.7 

4955588          631488 

13 

east  shore,  off  Floral  Point 

1.8 

125 

4953966          631163 

14 

east  shore,  off  YMCA  camp,  in  centre  of  small  bav  south  of  Floral  Park 

3.2 

80 

4951427          631186 

15 

in  centre  of  north  basin.  1200  m  northwest  of  Geneva  Park  Point 

98 

4949644          628766 

16 

east  shore,  off  Geneva  Park 

1.5 

115 

4948143          630197 

17 

east  shore,  off  Casino  Rama  WTP  &  at  discharge 

6.8 

435 

4945939          629840 

18 

east  shore,  off  mouth  of  Sucker  Creek 

14 

110 

4943206          630323 

19 

south  end.  400  m  south  of  Nadie  Island:  east  of  buov  S305  ( Alherlev) 

1.8 

4941423           629450 

20 

south  end.  off  Moose  Beach 

2  1 

200 

4940769          627811 

21 

middle,  in  bav  north  of  Chiefs  Island 

2.6 

4945912          628132 
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Figure  C-l .       Map  of  Lake  Couchiching  showing  locations  of  the  25  stations  at  which 
currents  were  characterized. 
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Figure  C-2       Map  of  Lake  Couchiching  showing  locations  of  the  three  transects  along  which 
macrophytes  were  characterized. 
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Appendix  D  Surface  Water  Quality  and  Current  Data 

List  of  Tables  and  Figures 

Table  D-l         On-board  physical-chemical  measurements  of  Lake  Couchiching  waters. 

Table  D-2        Current  speed,  direction  and  temperature  of  Lake  Couchiching  waters  (June  4-6 
measurements,  using  Mini-Aanderaa  meters). 

Table  D-3.        Macroi-ion,  nutrient  and  phenolics  concentrations  in  Lake  Couchiching  water 
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Table  D-4        Physical  factors,  chlorophyll  and  bacterial  concentrations  in  Lake  Couchiching 
water  samples  in  June  and  July  1997. 

Table  D-5         Inorganics  and  heavy  metals  concentrations  in  Lake  Couchiching  water  samples 
in  June  and  July  1997 

Table  D-6.        Triazine  herbicides  concentrations  in  Lake  Couchiching  water  samples  on  June 
3,  1997 

Table  D-7        Phenoxy  acid  herbicides  concentrations  in  Lake  Couchiching  water  samples. 

Table  D-8.        Chlorinated  phenols  concentrations  in  Lake  Couchiching  water  samples. 

Figure  D-l.      Temperature,  current  speed  and  direction  at  Station  CI  at  1  m  below  surface. 
Figure  D-2       Temperature,  current  speed  and  direction  at  Station  CI  at  1  m  above  bottom. 
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Appendix  E  Sediment  Core  Data 
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Appendix  G  -  Phytoplankton  Data 
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G-l 


Table  G-l .       List  of  phytoplankton  genera  collected  from  Lake  Couchiching  during  1997 


Cyanophytes 

Anabaena 
Aphanothece 
Chroococcus 
Microcystis 
QsriUaioria 


Dinophytes 

Gymnodium 

Pprirlinnim 


Cryptophytes 

Cryptomonas 
Katablepharis 


Chlorophytes 

Botryococcus 

Chlamydomonas 

Chlorella 

Coelastrum 

Cosmarium 

Dictyosphaenum 

Gloecystis 

Gloeotila 

Golenkinia 

Green  unid. 

Micractinium 

Oocystis 

Pediastrum 

Pedimonas 

Scenedesmus 

Stichococcus 

Telraedron 


Chrysoptaytes 

Chromulina 

Chrysidiastrum 

Chrysocromuhna  parva 

Chrysolykos 

Chiysophyte  unid. 

Chrysophyte  unid. 

Chrysophyte  unid. 

Codonocladium 

Dinobryon 

Dinobryon  cysts 

Epipyxis 

Kephyrion 

Mallomonas 

Ochromonas 

Pseudokephyrion 

Salpingoeca 

Spiniferomonas 

Urnglrna 


Baciliariophyles 

Achnanthes 
Amphora 
Asterionella 
cocconeis 
Cyclotella 
Cymbella 
Diatoma 
Fragilaria 
Navicula 
Nitzschia 
Rhizoselenia 
Rhoicosphenia 
Stephanodiscus 
S\-nprlra 


G-2 


Table  G-2    Seasonal  phvtoplankton  trends  and  comparative  phvtoplankton  data  between  stations  in 
Lake  Couchiching 

(a)  Seasonal  phvtoplankton  trends  showing  community  composition  for 


Date 

(  \ano 

Dino 

Crypto 

Eugleno 

Chrvso 

Chloro 

Bacill 

Total 

03-Jun-97 

0 

0 

21 

0 

560 

1 

10 

592 

17-Jun-97 

1 

2 

10 

0 

45 

5 

7 

70 

08-Jul-97 

0 

17 

10 

0 

84 

2 

12 

125 

22-Jul-97 

7 

11 

12 

0 

508 

5 

23 

566 

07-Aug-97 

8 

13 

6 

0 

36 

21 

93 

177 

22-Aug-97 

11 

8 

3 

0 

25 

5 

271 

323 

10-Sep-97 

1 

0 

8 

0 

75 

0 

204 

288 

25-Sep-97 

3 

1 

19 

C 

28 

3 

51 

105 

07-Oct-97 

14 

0 

15 

0 

93 

7 

180 

309 

23-Oct-97 

0 

3 

26 

0 

72 

1 

65 

167 

(b)  Phytoplankton  community  composition  as  a  percentage  of  total  biovolume 

at  Station  5.  Lake  Couchiching.    1997. 

Date Cyano Dino        Crypto      Eugleno        Chrvso        Chloro         Bacill Total 


03-Jun-97 

0.0 

0.0 

3.5 

0.0 

94.6 

0.2 

1.7 

100 

17-Jun-97 

1.4 

2.9 

14.3 

0.0 

64.3 

7.1 

10.0 

100 

08-Jul-97 

0.0 

13.6 

8.0 

0.0 

67.2 

1.6 

9.6 

100 

22-M-97 

1.2 

1.9 

2.1 

0.0 

89.8 

0.9 

4.1 

100 

07-Aug-97 

4.5 

7.3 

3.4 

0.0 

20.3 

11.9 

52.5 

100 

22-Aug-97 

3.4 

2.5 

0.9 

0.0 

7.7 

1.5 

83.9 

100 

10-Sep-97 

0.3 

0.0 

2.8 

0.0 

26.0 

0.0 

70.8 

100 

25-Sep-97 

2.9 

1.0 

18.1 

0.0 

26.7 

2.9 

48.6 

100 

07-Oct-97 

4.5 

0.0 

4.9 

0.0 

30.1 

2.3 

58.3 

100 

23-Oct-97 

0.0 

1.8 

15.6 

0.0 

43.1 

0.6 

38.9 

100 

(c)  Seasonal  euphotic  zone,  average  algal  composition  from  the  four  L.  Couchiching  stations.  1997. 

(Calculated  from  recombined  samples  between  June  3  and  (urnVmlxlOOO) 

Station Cyano Dino        Crypto      Eugleno        Chrvso        Chloro         Bacill Total 


Station  5 

4.5 

5.5 

13.0 

0.0 

152.6 

5.0 

91.6 

272.2 

Station  12 

3.0 

5.0 

3.0 

0.0 

51.0 

5.0 

25.0 

92.0 

Station  15 

16.0 

20.0 

8.0 

0.0 

142.0 

2.0 

142.0 

330.0 

Station  2 1 

2.0 

8.0 

11.0 

0.0 

74.0 

2.0 

43.0 

140.0 

(d)  Seasonal  euphotic  zone,  algal  compostion  as  a  %  of  total  biovolume  from  the  four 

Lake  Couchiching  Stations  (Calculated  from  recombined  samples  between  June  3  and  Oct  23/97). 
Station Cyano Dino        Crypto      Eugleno        Chrvso        Chloro         Bacill  Total 


Station  5 

1.653196 

2.020573 

4.7759 

0 

56.06172 

1.836885 

33.65173 

100 

Station  12 

3.26087 

5.434783 

3.26087 

0 

55.43478 

5.434783 

27.17391 

100 

Station  15 

4.848485 

6.060606 

2.424242 

0 

43.0303 

0.606061 

43.0303 

100 

Station  2 1 

1.428571 

5.714286 

7.857143 

0 

52.85714 

1.428571 

30.71429 

100 

Appendix  H  -  Zooplankton  Data 
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Table  H-2.        Seasonal  zooplankton  succession  expressed  as  a  biomass  (mg/m3)  in  Lake 
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Table  H-l .       List  of  common  limnetic  zooplankton  from  Lake  Couchiching,  1997. 

Cladocerans 

Acroperus  harpae 
Bosmina  longirostris 
Chydorus  sphaericus 
Daphnia  galeata  mendotae 
Daphma  tetrocurva 
Diaptomus  birgeii 
Bosmina  coregonii 
Holopediwn  gibberum 

Calanoid  Copepods 

Calanoid  copepodid 
Leptodiaptomns  minutus 
Skistodiaptomus  oregonensis 
Epischura  lacustris 
Epischura  lacustris  copepodid 
Calanoid  nauplii 

Cyclopoid  Copepods 

Cyclopoid  copepodid 
Diacyclops  thomasii 
Eucyclops  serrulatus 
Mesocyclops  edax 
Tropocyclops  extensus 
Cyclopoid  nauplii 

Dreissenidae  (Bivalvia)  =  Zebra  mussels 
veliger  larvae 
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Appendix  I  -  Macroflora  Data 
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Table  1-1    Dominance  of  macrophytes  at  each  of  the  21  water  and  sediment  quality  stations. 
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Table  1-1.  Dominance  of  macroflora  at  each  of  the  21  water  and  sediment  quality  stations. 

July  1997 


Statior 

i      M 

#2 

#3 

U 

1 

Chara 

Vallisneria 

2 

Chara 

I  'allisneria 

Utricularia 

3 

Chara 

Najas 

Utricularia 

4 

Chara 

Vallisneria 

Utricularia 

5 

Spirogyra 

6 

Chara 

Vallisneria 

Potamogeton  amphipolius. 

7 

Chara 

Najas 

8 

Chara 

Najas 

Vallisneria 

9 

Chara 

I  'allisneria 

Elodea 

10 

Chara 

11 

Chara 

Vallisneria 

Utricularia 

12 

Chara 

Utricularia 

Najas 

13 

Chara 

Najas 

Utricularia 

14 

Chara 

Utricularia 

I  'allisneria 

15 

Spirogyra 

16 

Chara 

Najas 

Vallisneria 

17 

Chara 

I  'allisneria 

Najas 

Utricularia 

18 

Chara 

Vallisneria 

Spirogyra 

19 

Elodea 

Vallisneria 

Myriophyllum 

20 

Chara 

I  'allisneria 

21 

Chara 

I  allisneria 

August  1997 

Station 

#1 

#2 

m 

#4 

1 

Chara 

I  'allisneria 

2 

Chara 

Vallisneria 

3 

Chara 

4 

Chara 

5 

6 

Chara 

Najas 

7 

Chara 

Vallisneria 

8 

Chara 

9 

Chara 

10 

Chara 

Spirygyra 

11 

Chara 

12 

Chara 

13 

Chara 

14 

Chara 

15 

16 

Chara 

I  'allisneria 

17 

Spirogyra'Cladophora 

18 

Chara 

19 

Elodea 

Chara 

20 

Chara 

I  'allisneria 

21 

Chara 

Utricularia 


Potamogeton  richardsonh 
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method  using  a  Bray-Curtis  distance  measure 

Figure  J-3.        Scatterplots  of  Correspondence  Analysis  (CA)  axis  scores.  Samples  close 
together  in  (a)  have  similar  benthic  communities.  In  (b)  taxa  close  together 
tended  to  be  found  at  the  same  sites. 

Figure  J-4.        Relationships  between  the  first  two  ordination  axes  and  depth,  colour  and 
secchi  depth. 
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J.l        Introduction 

This  appendix  provides  details  on  sorting  procedures,  sorting  efficiencey  (QA/QC)  and  detailed 
statistical  analysis    The  results  of  statistical  analysis  are  briefly  described,  and  are  elaborated 
upon  in  the  main  document.  Field  notes  made  during  the  collection  of  the  benthic  samples  are 
given  in  Appendix  K,  while  raw  benthic  macroinvertebrate  data  are  provided  in  Appendix  L. 

J.2        Methods 

Sample  Processing  and  Identification 

In  the  laboratory,  all  samples  were  stained  with  rose  bengal  dye  to  improve  visibility  of  the 
preserved  organisms  and  washed  using  a  200  /urn  mesh  sieve  to  remove  excess  dye, 
preservative  and  debris.  Samples  were  scanned  under  a  binocular  microscope  at  6-12  x 
magnification  to  further  improve  visibility  of  benthic  invertebrates.  Benthos  were  removed 
from  the  debris  and  re-preserved  in  70%  ethanol  until  they  were  identified.  Sorting  efficiency 
was  just  over  94%  (i.e.,  >  94%  of  the  organisms  in  the  samples  were  removed,  Appendix  J). 

Many  of  the  samples  were  split  to  reduce  the  time  needed  for  sorting.  In  most  cases,  sorting 
required  3-4  hours  to  process  at  least  >V*  of  a  sample,  collecting  at  least  100  organisms 
(Griffiths,  1998).  Splitting  or  sub-sampling  was  performed  by  volume  during  the  washing 
process  in  the  laboratory     Splitting  by  volume  is  relatively  common  (Marchant,  1989,  Resh 
and  McElravy,  1993;  Reynoldson  and  Rosenberg,  1996),  does  not  bias  for  specific  taxa,  has 
negligible  effects  on  variance  of  total  numbers  within  stations  (Kilgour  et  al.,  1995),  and  little 
effect  on  the  ability  to  distinguish  between  different  types  of  benthic  communities  (Reynoldson 
and  Rosenbgerg,  1996). 

Benthic  invertebrates  were  identified  following  the  standards  described  by  the  Ontario  Ministry 
of  Natural  Resources  (OMNR,  1985).  Chironomids  from  each  sample  were  sorted  into  like 
groups.  A  minimum  of  10%  of  the  organisms  from  each  group  were  slide  mounted  in  a 
clearing  agent  for  identification.  Up  to  50  oligochaete  worms  from  each  sample  were  also  slide 
mounted  in  a  clearing  agent  for  identification  The  taxonomic  keys  used  for  the  identification  of 
benthos  from  Lake  Couchiching  are  given  in  Appendix  J.  Identifications  of  oligochaete  worms 
were  confirmed  by  Dr.  David  Barton,  University  of  Waterloo    All  identified  specimens  as  well 
as  a  reference  collection  were  stored  in  70%  alcohol  in  glass  vials  with  neoprene  stoppers. 
Slide-mounted  specimens  are  in  labelled  slide  boxes.  This  material  is  available  for  review  from 
the  Ontario  Ministry  of  the  Environment,  Southwest  Region,  London  (B.  Hawkins). 

To  ensure  a  high  degree  of  efficiency  in  removing  invertebrates  from  benthic  samples  collected 
from  Lake  Couchiching,  Water  Systems  Analysts  implemented  a  Quality  Assurance/Quality 
Control  (QA/QC)  work  program    Only  one  technician  (Ms.  Nell  Farmer,  M.Sc.)  sorted 
benthos  from  the  samples.  Mr.  Bill  Morton  performed  the  QA/QC  checking.  During  initial 
sorting,  samples  were  split  into  four  parts  (quarters)    Benthic  invertebrates  were  removed 
from  each  quarter  until  approximately  three  hours  had  elapsed.  During  sorting,  large 
organisms  were  removed  first,  and  the  sample  was  scanned  under  a  stereo  microscope  at  6-12 
x  magnification.  The  numbers  of  organisms  sorted  from  the  debris  was  recorded    During  re- 
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sorting  (QA/QC  checking),  sub-samples  that  had  been  processed  were  re-processed  as  if  it  was 
the  first  time.  The  numbers  of  organisms  found  in  the  re-sorted  samples  was  recorded. 


Data  Analysis 

Analysis  and  interpretation  of  the  benthic  community  in  Lake  Couchiching  had  two  general 

objectives: 


1 .  to  establish  trophic  condition  of  the  lake,  and, 

2.  to  determine  the  degree  to  which  local  point  sources,  and  natural  features  and 
anthropogenic  features  influence  benthic  community  composition. 

To  establish  the  trophic  condition  of  the  lake,  we  followed  Saether's  (1979)  interpretations  of 
sublittoral  and  profundal  chironomid  communities.  We  also  compared  observed  total 
abundances  in  Lake  Couchiching  with  abundances  from  lakes  with  known  trophic  status. 

To  achieve  the  second  objective,  we  analyzed  the  benthic  data  using  a  two-step  approach.  The 
first  step  involved  the  calculation  of  summary  metrics  and  examining  the  spatial  variations  of 
those  metrics.  The  metrics  included: 

1  total  abundance, 

2  total  number  of  taxa, 

3  Shannon's  H'  (Shannon  and  Weaver,  1949) 

H'  =  ^pi\oglPl  [1] 

where,  p,  refers  to  the  proportion  of  the  total  numbers  accounted  for  by  the  ith  taxon;  and, 

4  Evenness,  J'  (Price,  1973) 

H' 

J'  = [2] 

f-f' 

max 

where,  H'  is  Shannon's  H',  and  H'max  is  the  maximum  possible  H'. 

The  second  step  involved  detailed  multivariate  analyses  to  more  fully  explore  variations  in 
composition  and  to  explore  the  relationships  between  benthic  community  composition  and 
physico-chemical  properties  at  each  of  the  stations. 

Multivariate  methods  used  to  examine  spatial  variations  in  benthic  community  composition, 
included  clustering  and  ordination  techniques.  Cluster  analyses  included  the  complete-linkage 
method,  the  flexible-clustering  method  (with  beta  set  equal  to  -1),  the  single-linkage  method, 
the  unweighted  pair-group  method  using  an  arithmetic  average  (UPGMA),  the  unweighted 
pair-group  method  using  a  centroid  average  (UPGMC),  the  weighted  pair-group  method  using 
an  arithmetic  average  (WPGMA),  and  the  weighted  pair-group  method  using  a  centroid 
average  (WPGMC)    Cluster  analyses  were  performed  on  both  a  Bray-Curtis  distance  measure 
and  a  Jaccard's  Coefficient  of  Community  (Rohlf,  1993).  For  each  cluster  result,  we  examined 
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the  correlation  between  the  cophenetic  matrix  based  on  the  cluster  dendrogram  and  the  original 
distance  matrix  (i.e.,  Bray-Curtis  distance  measure  or  the  Jaccard  Coefficient).  Such 
cophenetic  correlations  can  be  used  as  a  measure  of  the  goodness  of  fit  of  a  cluster  analysis 
(RohJf,  1993).  In  this  analysis,  the  complete  linkage  method  provided  strong  correlations  with 
both  the  log10  transformed  (Bray-Curtis)  and  presence/absence  data  (Jaccard  Coefficient;  Table 
3).  As  such,  these  dendrograms  were  examined  for  spatial  pattern. 

In  addition  to  the  cluster  analyses,  we  also  used  ordination  (Correspondence  Analysis,  CA)  to 
portray  similarities  among  stations.  Of  the  available  methods,  CA  was  selected  because  it  gives 
an  ordination  of  both  taxa  and  stations  so  that  it  is  readily  possible  to  identify  those  taxa  that 
are  important  to  the  patterns  among  stations.  Although  not  presented  here,  other  ordinations 
(Principal  Components,  Non-Metric  Multidimensional  Scaling)  demonstrated  similar 
relationships  among  stations.  To  portray  spatial  variations  in  community  composition,  we 
plotted  the  first  two  ordination  axes  from  CA  in  a  two-dimensional  scatterplot. 

Associations  between  benthic  community  composition  and  measured  environmental  conditions 
were  determined  in  three  stages.  Mantel's  (1967)  test  was  used  for  the  first  stage  to  evaluate 
the  concordance  (correlation)  between  distance  matrices  based  on  faunal  composition  and 
physico-chemical  properties  at  each  station.  Euclidean  and  Bray-Curtis  distance  matrices  were 
calculated  using  average  taxa  abundances  at  each  of  the  21  stations,  and  using  both  raw  and 
log]0  abundances.  Euclidean  distances  were  calculated  based  on  suites  of  environmental 
variables  that  included:  (1)  depth,  (2)  water  column  metal  concentrations,  (3)  water  column 
nutrient  and  major  ion  concentrations,  (4)  water  column  physical  and  biological  characteristics, 
(5)  concentrations  of  organic  contaminants  in  the  water  column,  (6)  sediment  physical  features 
(particle  size),  (7)  concentrations  of  solvent  extractables  in  sediments,  (8)  concentrations  of 
metals  in  sediments,  (9)  concentrations  of  nutrients  and  major  ions  in  sediments,  and  (10) 
sediment  organic  content. 

With  Mantel's  (1967)  test,  concordance  between  two  matrices  is  measured  as  a  summation  of 
the  cross-products  between  the  off-diagonal  elements  of  the  two  matrices    The  degree  of 
association  of  the  two  matrices  is  then  judged  against  a  null  distribution  determined  via 
permutation    Because  the  Mantel  statistic  operates  like  a  coefficient  of  determination  (i.e.,  r2, 
KM.  Somers,  pers.  comm  ),  Mantel  r  values  indicate  approximately,  the  amount  of  variation  in 
one  matrix  explained  by  another. 

In  the  second  stage  of  the  multivariate  analysis,  we  used  simple  correlation  analysis  with 
scatterplots  to  determine  the  strength  and  nature  of  the  relationships  between  the  measured 
environmental  variables  and  ordination  axes  that  characterized  variations  in  benthic  community 
composition  in  Lake  Couchiching.  In  this  analysis,  we  used  a  subset  of  environmental  variables 
against  which  to  explore  associations.  Based  on  the  Mantel  correlations,  it  was  apparent  that 
depth,  physical  and  biological  characteristics  of  the  water  column  and  sediment  metal 
concentrations  explained  significant  amounts  of  spatial  variation  in  benthic  community 
composition  (Table  J-l).  Rather  than  correlate  all  of  the  water  physico-biological  and  sediment 
metal  variables  with  benthic  ordination  axes,  we  selected  those  variables  most  strongly 
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associated  with  spatial  patterns  in  environmental  conditions.  This  selection  process  was  based 
on  a  principal  components  analysis  (PC  A)  of  the  physical  and  biological  water  data,  and 
sediment  metal  data  PCA  (Table  J-2).  There  was  a  single  dominant  gradient  in  the  sediment 
metal  concentrations  primarily  explained  by  high  to  low  concentrations  of  iron.  In  the  physical 
and  biological  water  column  data,  secchi  depth  and  colour  were  correlated  with  the  two 
dominant  gradients  (PCA  axes)    Water  depth,  sediment-iron  levels,  secchi  depth  and  colour 
were  used  as  explanatory  environmental  variables  in  the  correlation  analyses. 

J.3        Results 

A  total  of  10  of  the  63  (16%)  benthic  samples  from  Lake  Couchiching  were  resorted. 
Subsampling  errors  ranged  from  0  to  9.9%  and  averaged  5.9%.  Therefore,  over  94%  of 
benthic  organisms  were  recovered  during  sorting  (Table  J-3). 

Spatial  variation  in  benthic  community  composition  in  Lake  Couchiching  was  significant. 
Figures  J-l  and  J-2  show  this  spatial  variation  in  cluster  dendrograms,  while  Figure  J-3  shows 
the  associations  among  stations  based  on  an  ordination  (correspondence  analysis).  In  general, 
the  three  figures  were  consistent  in  demonstrating  the  separation  of  Stations  5,  6,  15,  17,  18 
and  19  from  all  other  stations.  Stations  5,  15  and  17  were  the  deep-water  stations  in  the  middle 
of  the  lake.  Depth  was  correlated  with  the  dominant  gradient  in  benthic  community 
composition  (Table  J-4,  Figure  J-4).    The  deep-water  Stations  (5,  15  and  17)  had  benthic 
communities  with  higher  proportions  of  the  phantom  midge  Chaoborus  pimctipennis.    Two  of 
these  stations  (5  and  15)  also  tended  to  have  higher  proportions  of  sphaeriid  clams  {Pisidium), 
the  snail  Hehsoma  anceps  and  the  chironomid  Paracladopelma  (Figure  J-3,  Table  J-5). 
Station  19,  a  shallow  station  (1.7  m)  near  the  inflow  from  Lake  Simcoe  had  a  unique  fauna  that 
consisted  of  relatively  high  proportions  of  isopods  (Lirceus  lineata,  Caecidotea  racovitzae), 
snails  (Viviparous georgianus)  and  worms  (Limnodrilus  clarapedianus)  (Figure  J3,  Table  J-5). 
Although  the  major  gradient  in  benthic  community  composition  was  associated  with  depth,  the 
secondary  gradient  in  benthic  community  composition  (CA  Axis  2)  was  associated  with  colour 
(Table  J-4,  Figure  J-4). 

The  dominant  chironomid  taxa  in  both  shallow  and  deep  water  are  given  in  Table  J-6.  A 
variety  of  sensitive  Orthocladiinae  were  present  in  the  lake  including  Epoicocladius  and 
Thienematmie/la.  More  tolerant  chironomids  included  representatives  of  the  Chironomini 
(Chirotiomus,  Dicrotendipes,  Paratendipes),  Tanytarsini  (Cladotany tarsus,  Tanytarsus)  and 
Tanypodinae  (Procladius). 
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Table  J-l.  Mantel  correlations  between  Euclidean  and  Bray-Curtis  distance  of  raw  and  log 

transformed  benthic  community  data  and  Euclidean  distance  matrices  of  suites 
of  environmental  descriptors.  Sample  size  is  n=21.  Probability  of  no  significant 
positive  association  is  given  in  parenthesis  and  is  based  on  randomization. 
Significant  positive  correlations  are  in  bold  font. 


Distance 

Date 

huclidean  Distance 

bra\-Lurtis 

Distance  Matrix 

Matrix 

Raw  Data 

Logged 

Raw  Data 

Logged 

-1 

Sediment 

June  2-3 

0.034 

0.367 

0.252 

0.323 

metals 

(0.284) 

(0.108) 

(0.041) 

-2 

Sediment 

June  2-3 

0.185 

0.136 

0.126 

0.078 

particle  size 

(0.158) 

(0.175) 

(0.226) 

(0.316) 

-3 

Sediment  major 

June  2-3 

0.079 

0.139 

-0.186 

-0.179 

ions 

(0.186) 

(0.090) 

(0.980) 

(0.962) 

-4 

Sediment  loss 

June  2-3 

0.031 

-0.031 

0.017 

-0.033 

on  ignition 

(0.305) 

0.446) 

(0.403) 

(0.461) 

-5 

Sediment  TPH 

June  2-3 

-0.033 

0.012 

-0.011 

-0.007 

and  oil  & 

(0.505) 

(0.438) 

(0.503) 

(0.526) 

grease 

-6 

Depth 

June  2-3 

0.135 

0.415 

0.461 

0.614 

(0.161) 

(0.01) 

(0.01) 

(0.00) 

July  7-8 

0.132 
(0.17) 

0.409 
(0.01) 

0.458 
(0.02) 

0.612 

-7 

Water  metals 

June  2-3 

-0.006 

0.216 

0.045 

0.050 

(0.543) 

(0.053) 

(0.359) 

(0.356) 

July  7-8 

-0.134 

-0.174 

-0.194 

-0.187 

(0.849) 

(0.827) 

(0.934) 

(0.898) 

-8 

Water  major 

June  2-3 

-0.107 

-0.200 

0.079 

0.135 

ions 

(0.210) 

(0.043) 

(0.745) 

(0.868) 

July  7-8 

-0.034 

0.100 

-0.113 

-0.036 

(0.566) 

(0.754) 

(0.719) 

(0.516) 

-9 

Water  physical 

June  2-3 

0.168 

0.562 

0.574 

0.677 

features 

(0.167) 

(0.001) 

(0.002) 

(0.001) 

July  7-8 

0.195 

0.465 

0.672 

0.627 

(0.119) 

(0.001) 

(0.002) 

(0.001) 

-10 

Water  Atrazine 

June  2-3 

-0.002 

-0.018 

-0.046 

-0.023 

(0.553) 

(0.611) 

(0.759) 

(0.588) 
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Table  J-4.         Correlations  among  community  descriptors  and  selected  environmental 
variables 


CA  Axis  1 

CA  Axis  2 

CA  Axis  3 

Secchi 

Colour    Iron    Depth 

CA  Axis  1 

1.00 

CA  Axis  2 

-0.03 

1.00 

CA  Axis  3 

-0.04 

0.05 

1.00 

Secchi 

-0.85 

0.09 

0.34 

1.00 

Colour 

-0.01 

-0.65 

-0.30 

-0.12 

1.00 

Iron 

-0  41 

-0.10 

-0.01 

0.32 

0.30      1.00 

Depth 

-0.94 

0.02 

0.29 

0.96 

-0.05     0.39        1 

CA  Axis  1    CA  Axis  2     CA  Axis  3    Secchi    Colour    Iron    Depth 


CAAxis  1 

1.00 

CA  Axis  2 

-0.10 

1.00 

CA  Axis  3 

0.09 

-0.05 

1.00 

Secchi 

0.53 

-0.70 

0.50 

1.00 

Colour 

-0.51 

-0.35 

-0.24 

-0.12 

1.00 

Iron 

0.14 

-0.41 

0.09 

0.32 

0.30     1.00 

Depth 

0.51 

-0.80 

0.44 

0.96 

-0.05    0.39 

1.00 
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Table  J-6  Percentage  composition  of  profundal  and  sublittoral  chironomid  communities 


Chironomid  taxon 

profundal 

sublittoral 

Chironomus 

12 

5 

Cladotanytarsus 

Cryptochironomus 

Dicrotendipes 

Microtendipes 

Parachironomus 

9 
1 

4 

3 

1 

26 
<1 
<1 

Paracladopelma 

Paratanytarsus 

Paratendipes 

Phaenopsectraflavipes 

Polypedilum 

Pseudochironomus 

1 
7 
2 

<1 

2 

20 
<1 

3 

2 

Stempellina 
Tanytarsus 
Tribelos  jucundum 
Zavreleilla 

1 

35 
2 

1 
9 
6 
<1 

ORTHOCLADIINAE: 

Cricotopus 

Epoicocladius 

Psectrocladius 

<1 

2 

2 
<1 
3 

Thienemanniella 

<1 

TANYPODINAE: 

Ablabesmyia 
Clmotanypus  pinguis 
Procladius 

4 

21 

8 
1 

7 
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Figure  J-l         Dendrogram  showing  the  similarities  in  benthic  community  composition  among 
stations  in  Lake  Couchiching.  Dendrogram  was  based  on  a  complete  linkage 
method  using  a  Jaccards  coefficient  of  community. 
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Figure  J-2         Dendrogram  showing  the  similarities  in  benthic  community  composition  among 
stations  in  Lake  Couchiching.  Dendrogram  was  based  on  a  complete  linkage 
method  using  a  Bray-Curtis  distance  measure. 
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Figure  J-3         Scatterplots  of  Correspondence  Analysis  (CA)  axis  scores.  Samples  close 
together  in  (a)  have  similar  benthic  communities.  In  (b)  taxa  close  together 
tended  to  be  found  at  the  same  sites. 
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Figure  J-4.        Relationships  between  the  first  two  ordination  axes  and  depth,  colour  and 
secchi  depth. 


Appendix  K 


Appendix  K  -  Benthic  Collection  Field  Notes 


K-l 


1)   lotion-   (^oa."/>;c/-«jo>  -       ^E  ,£  h^<".kj.*   g&^^cjl. — [irrt vn N I 

Depth:  _       ?   O/' Sampler  Fullness:  ~>  '^ Sample  Bottles: 1  ~  S^.-.O 

R»rtim«nt  Tvp«-  C    U^         t"     ■'  T  C Odour  Tn.'lfVn,   ^ | 

Sediment  Characterist>cs: 


Macrophytes:   none   fSparce~)common    abundant    V-  v-^-— -\_ 

Algae-,  jiqne    sparce    common    abundant 


Invertebrates: 


■  :7cr.      _di£A  Mwsrck.   Isopqo^     U>£y*&?>_^ A'-';,.'  <~o_ 


Notes: 


-  _-\%ii~-       "-,,>,  U    up    ^m __]______ 


2)       Location:         /*r   u  r  /■       « /■  ■  -j  °    -        ^.  -     rf-       V.M2  ■ -J-k       fcl'LM*^1 (lO'l^     ) 

Depth: ^  0  "^ Sampler  Fullness:         S/q Sample  Bottles:        \~    S> -£>'■>_ 

Sediment  Type: ^    ^  ^      -'  it. .  Odour. Sv.^l.  r  r 

Sediment  Characteristics:  '       "       ^^&     r. 'JW  *-^.£       ^f-^'^^    ^ 

Macrophytes:   none    Sparce)  common    abundant    C  t~>-(Z.  ft-     .     TlA  9;  _--*C 

Algae^none    sparce    common    abundant  ___ 

Invertebrates:    V\  \  _ S>  W> VCn.     2  ? fe£c     \W  •  :  v  _  y^    <y.  -   '■  > ^_^ 

Notes: 


3)      Location: -w     ',    .' >1  >  ■   ■■     -       ^C      Q-"       K->    V*  CC^O^ (     ~~K)     ^     J 

Depth: C    O/o Sampler  Fullness:  "7/'_ Sample  3ottles: L____________ 


Sediment  Type:      ^.'V     OPT,  f    |      " Odour.        Su  I  ^hiA^ 

Sediment  Characteristics: "biMti     UAr-  D        C  !  A  ^ 

Mac_ophytes:   none    sparce    commorTNabundant    _; '  ■*  F.r 

AlgaeXjTon^1   sparce    common    abundant , 


Invertebrates: .   -.      '   -  -".'U    7     ,    -  fc*     F'S^^V^  ?pi_  ^     \:;_A_1.     fLV^O^gK1 

Notes: ^5^';     W    V-.       fj?.  * 


Addition  Information: 


"-     .  '  ! -    ^ __ 


-A^^ 

'   '-v.'  •-'  r 

•  :       '    ^.i-^-,1/' 

7..,.,  , 

,  ;       ,   r,    c    •  <"       , 

f-"'  Df'c 

5M 

-0.6  n  i/.-__4ii „  <;, 

l^w." 

Ol):  ' 

-J 

[ 

1                            ; 

7^77 


Collector: Tl    M  f.'l    h Notes  By:  \     <   \'SS^ 


___ 


LAvit  (loi^£l\vct\vNj6n 


1 )      Location: 
Depth:  _ 


Mav  jx  hi 


E  >- 


Sampler  Fullness: 


5/S 


SlV 


--  oo?-e 


Sediment  Type: 

Sediment  Characteristics: 

Macrophytes:  none  /sparc^)  common    abundant  CtA^££> 

AlgaeCjione)  sparce    common    abundant  

Invertebrates:       -*JP-   ^:.       _£.bCA       \M>.sSC\s.     }    WJX-^_        u?J-^   SntA 
Notes: 


Sample  Bottles:         ^  ~   S  K>  ~~>. 
Odour.  -  >  ■  i  is  ^  v  r 


^ 


2)      Location:     '.  f.  i>  ^.  Vs 
Depth:  ■>£    ^ 


V-  '  -J  f> 


-     o£-£       ffeiA-ii  i  cU^k       l\fA(d      -K^gi<        (f  iSQ^N) 

Sampler  Fullness:  WS Sample  Bottles:     \ ~  SMcyj 


MV-^, 


Sediment  Type: 

Sediment  Characteristics: 

Macrophytes:   none    sparce  (TOmmoi^)  abundant    

Algae^noney  sparce    common    abundant  

Invertebrates:           ~U5X.  <>•      v  i'  C'lC  ''■ c          ~  >  j  c> '  !_ 
Notes: 


Sample  Bottles:  _ 
Odour  *_  ^'fiV> 


C^A^A    ,    Tu  ft^/2  ^ 


A-M  Pn  r  Pb  iVn 


■c  in  ,  K* '  Dfic   ,  .)r^  ^//v 


3)      Location:  (  rw,  c  Wt   f  V\  ■  nJ  (V     '     C  ^  Co  ur  vu  c  ^  ■  Nj(  %       Gl^>-      i~^<  K         (   I  ^O   w~.  ) 


r    r<~ 


Depth: 


Sediment  Type: 


Sediment  Characteristics: 


Sampler  Fullness: 


■K. 


Sample  Bottles:    \  ~  *5  ^  v ^o 
Odour  1 .'  '  ft  A  ■<  ' 


Macrophytes:   none    sparce..  common    abundant    ■•■■''         -     •  \~  '         r 

Algae: /rtonesparce    common    abundant 

Invertebrates:      uu,';g.v\,   tAlx  £-C-t^>o  v  A.   ^      ?.£.dC^     Vui,^ig  \5      }    ^h^-\^         Kt&&_      AMPHiflr\_>^ 


Notes: 


5M^.l  S 


Addition  Information:         JJ  '    "1  0   '6       PC  J  ^  £. r.  V ''  -  *  -£ 


L 


r-'.;  o.^-tl^m  iA 


^  !    "  ~-'f  .  ^•■ip'rw.r    ^'~ 


y-:~  -    ^    .'^iala^     to 


Collector. 


fW*& 


Notes  By: 


tAv  \i9qg 


LIM&.   (jcjucWvcVm^G 


May  -W^  ( 

1)      Location:     L^-    fWU'.r.U  ^(-     -      ?JCV      ^'i^g        *      ^^    ^^V    ^    fe^      1 


Depth:  &/ 

Sediment  Type: 


Sediment  Characteristics: 


S     il 


Sampler  Fullness: 


< '      oo  2  <? 


Sample  Bottles:  ^  t 

Odour  / f-  '  j  C 


Macrophytes:  none    sparce    common^abundan^ 
Algae^jTone--  sparce    common    abundant  


C  UivVLA 


Invertebrates:        ?  c  fi.^       ^.,  |  «        H  ■  Df-f  .    .    ^P\A  ■  fc  T^         Pf  fr  O    £>j  «*  ■  '? 


Notes:     ■■-U-W      ffcAC'U*^       Oc  -.~ ;  ■-  ^ £Jm r  H^- 


2)      Location:     iWWkkil'-*-    SyA^      ^     fcfrx£ 

Depth: tS  -T  rV Sampler  Fullness:         1  rT 


Sediment  Type: S.\W      OQ2-g 

Sediment  Characteristics: 

Macrophytes:   none    sparce    common    a^undanj/ 0.  w^cA 

Algae:  'fione)  sparce    common    abundant  


Sample  Bottles:      ~  ^v^'_T^-J 
Odour 


•si-  't;  ''"-<<• 


Invertebrates: 


\ 


K^U  t  ; 


o^s .    :_■,  c  i 


s.«?c.(  <s        VAor^f.        ^'aQ    -D-^t-  ■ -'c 


Notes:       ''t.'-Oia      C^Cl^'--     ^        .<-  -^>  Q  ^       C  ■  ^~--^ 


3)      Location:      L'cr./tf  ^>CA',  ■f-jl^ 
Depth: D  "V^ 


Sampler  Fullness: 


MK 


Sediment  Type: 


Sediment  Characteristics: 


C?:    ^,      OCZ--P 


Sample  Bottles:        ~    *>  *^ 
Odour.  cj„-  I  vl-i  (.1.  r 


Macrophytes:   none    sparce    common    abundant 
Algae^none^1  sparce    common    abundant  


Invertebrates:        VA  C^5       7-w  OO          -"  i-A^M  r^.  M    I^Tma  ■     u  iT£  "    1       fsMpk.  poO,    C_<-k>A  )  ~&aD  35" 
Notes:  l^'.i  ■-    -■        ':■■''      '  '  ■■  '•  '"      ■"  ■"  - 


Addition  Information: 


Opi/eyg   -_  \(,o%     ru 


A       l\\~.-   ^M»'C'     -^O    AL:     a^;,' 


Collector: 


Wk^V 


By:  \A(L^S5>> 


(WWcWju 


1 )      Location:     Co  ■  /•  V\ .  t  U  ■  ,.irv,  -            Q&"      ^aA-q^j         (jSSV>    o&  S\AJ   pV    ~     S£S*w    oC^    WAso  *  f 
Depth.  t»    ^     i-^" Sampler  Fullness: , Sample  Bottles:       '   '     c   >      '     ■ 


Sediment  Type: 


Odour. 


Sediment  Characteristics: 

Macrophytes:   none    spares    common    atSundanl 

Algaei^non^    sparce    common    abundant  

Invertebrates:  ■  -'■  .'  "iV    '  \  ■'■ 

Notes:         C-AC.O      ~  O        CL>^^:J- 


C*'"'-*     ' J  &?.&$ 


C.cQUfV  Pi-V  ,       Df>Q    SM-fi  i  K  j  Sm*  ■ 


2)      Location:   (V ...  T>    - 
Depth:  -0  cP    r' 


PMt> 


Sampler  Fullness: 


£T-  /<£ 


Sediment  Type: 


Sediment  Characteristics: 


Macrophytes:   none    sparce    common    ^bundanO        ikiAtf.A 
Algae:  r.one-5  sparce    common    abundant  


Sample  Bottles: 


,Mc  v^o 


Odour       S  t  I  ph  U  r 


-Tc  ^^S    I    y^ 


Invertebrates: 
Notes: 


lU 


-VV  ^>A' 


~X-AC 


_r^^ 


3)       Location:  (  /     ;  r.    '~    "~ 
Depth:  <J  &    rA 


T^  A-1 


£~     i  - 


Sediment  Type: 


Sediment  Characteristics: 


Sampler  Fullness: 


S/i 


Sample  Bottles:  r  Zr  Y.  ^ 
Odour J>u  \  p  U  <-*_/" 


Macrophytes:   none    sparce    ccmr.on    abundan. •'-  *■  ■£■ 

Algae:    none,    sparce    common     abundant  

Invertebrates:      U^  i'M*  J.-^.r.  S       ";  fjA,-  I   S        '  |g--i,~v  5  ^      '- 
Notes: -       '■   "k.    : 


—  i  ,',c  -."c 


-S-Ve^CAi'A  >  2  p,i 


Addition  Information: 


r. 


M    V-     -  .  X 


^_e ,  t>    -.- t  v^  f 


Collector: 


\W^ 


Notes  By: 


MiV^, 


M&7  'X6/c<-*j 

1)        Inr^finn-  f  fP.  ,  r  Va  -  C  U  ^  f-       -      ^--vA       J     C  U  ■  <=  F  S         l<S\  <V^     (  \  V^V    ) 

Depth: __ 


Sediment  Type: 


<£Y 


X 


Sampler  Fullness: 


Sample  Sorties: 
Odour.    ^~.^_  \  G 


■  t-Y 


I  r.i.  /- 


Sediment  Characteristics: 

Macrophytes^TtJnS)  sparce    common    abundant 


A-      c,.lPrArC,- 


^  >yji^-r 


r  u  a  ^ 


Algae:   none    sparce  &nmop    abundant 

Invertebrates:      H^^  U^P^kjWV.      P^W?^      r-^^f         7  F^ftA     WV^S_ 

Notes: _ . ■ 


2)      Location: 

Depth:  _ 


<v 


(WpV  € 


^.Q, 


Sampler  Fullness: 


iZ 


__ 


Sediment  Type:  S   Hu    oQT?  F 


Sample  Bonles:      )-  'SmciaJ 
Odour  ^C^*?. 


(J 
Sediment  Characteristics: 

Macrcphytes:  <rion&>   sparce    common    abundant 

Algae:   none    sparce    common    £pundarjD 

Invertebrates:     V  "j'-<-  -   r-V  ■  '-"  _    _ 

Notes: 


7  f  fclA      VinCSt?'' 


3)      Location:       '.  _c- 


h  .  c  ^ 


OffU£ 


fc6oUfc. 


Depth: 

Sediment  Type: 


■O   rv> 


«5.\4i 


Sampler  Fullness: 


Sample  Bottles 
Odour. NicM? 


]   ~  SrOG<->0 


U 


Sediment  Characteristics: 


^acro^hytes^none,  sparce    common    abundant 

Algaer'none"  sparce    common    abundant  . 

Invertebrates:            C  LAM        hv.Y^^xMA           \A^(~*>  ^      -<=Aft&     M^s5..l5k     ^  9U^-"7t>M     H  I  DCr£, 
Notes: 


Addition  Information: 


0^ 


^  4K  .,    C     j-K^        o_-)-.  NJfN      -K^pt'l      i       f-'(>f.4 


Collector: 


flfluy^ 


Notes  By: 


Mlhsjfl 


1 )       Location:    C  CJ?J>  T  U  ■   cU  .  ^  Itn     ~     \3p,V^o^^o        fc?A     "ou' 
Depth. 3    <>    r-"' Sampler  Fullness: /5 


Sediment  Type: 


l^ 


T 


Set,     (=■    InQsq/* 

Sample  Bottles:     ■  -    S^-O  *-Q 
Odour rO\)£^ 


-   fiKfrv-4 


Sediment  Characteristics: 

Macrophytes:^none^)sparce    common    abundant    

Algae:   none'  spare©    common    abundant  

Invertebrates:     vj/aVS         "ZJL^PJ.      ,^^.SCa.' S 
Notes: 


C*"P  ^ 


^^C-^/Jift    .     t)RO     ^rJ/wk    Mttk 


UH'.D^ 


2)       Location: 
Depth:  _ 


i.  0-\  ^ 


a  <z  v; 


3  2 


Sampler  Fullness: 


Sediment  Type: 


Sediment  Characteristics: 


Sample  Bottles:    \~  Sioc.  ^O 
Odour       1 1  c.  i-  " 


5i>  I -I 


-r-rs 


T 


Macrophyles:  none  /s'parce  \  common    abundant     P^-fVyLk 
Algae:  •fione)  sparce    common    abundant  


£ses. 


Invertebrates: 

?  f  iSC^ 

KucgcU 

MiOCjf. 

Wv\? 

o-e 

SH2J  I  5  , 

n?.Y?r*?>JiA 

Notes: 

3)      Location: 
Depth:  _ 


t  '/■ 


Sampler  Fullness: 


«fe 


s  \\- 


Sediment  Type: 


Sediment  Characteristics: 


Sample  Bottles:     \  -   SN3Q  «^Q 
Odour  _       NlOM£ 


&Gi  V 


Macophytes:   none    sparce    common    abunda 

Algae:   none    sparce    common    abundant  

Invertebrates: ^ 

Notes: 


lL 


h£v£A£AJio  \rfVs    crC     SM>|iS     ;     ?_F.R(2A     MUSSflAs 


Addition  Intormation: 


<v±_1 


^  6  L^-iE^. 


Collector 


V\^-A< 


Notes  By: 


Lk 


A     S        ,  fe^V 

ICM-VVlCMiA/ti  ^  p-, 

<_\  0-*  '-f 

1 )      Location:  (  *U>c  l|  t  C-U  ,  n  (,-,  ~         ^(Yj^        ^  AST       &£      sY_j/£fr 

Depth: p  ' Sampler  Fullness:  ^ Sample  Botlles: ~__ -    -    - 

Sediment  Type:  6-    •■■-    tv- T  r Odour  _2_£_____ — -'-'  ',^i  ,-   &■ 

Sediment  Characteristics: -  1  :  ^ - 

Macrophytes:   none    spares    otm^  abundant    --  -    -  


Algae:   none    S£__^>  common    abundant  G\q&\.'.W  r_Ao/.>vC-\ 


Invertebrates:         i^b1^ 

V-' 

..--     <- 

,     ^A-DDlS^-lV  , 

Kt^f=<: 

.     <UA  1    1 

Notes:     —  ->o  '-*      /~-*- l  ___ 

VJ 

C  N> 

C!-u*_> 

V 

2) 

Location:      LorUi  CM-  'J<-   - 

__U"       *.- 

t&s.-L 

Depth:        0  \   v^ 

Sediment  Type: 

Sediment  Characteristics:          ■  i- 

Sampler  Fullness: 

C 

■      rr  '  -       p 

«k 

Sample  Botlles: 

1  -  SM{  .• 

Odour 

Macrophytes:   none    sparce    co_mmo]y  abundant    -^'    ~ '      '.  <-'^~ 

A!gae:^non^    sparce    common    abundant  


Invertebrates: 

->f</C-<Xj    *=«-/     ■ 

MyJ 

,   p-[   i.,' 

M 

i  "M- ! 

,     |4PVPG^A\|A 

■???>i- 

M/ 

<~-r>    -    — 

Notes:     '  ~  f  •- 

•.  t  ■        CA  I  C  <  CJ.^  . 

^nM 

f*   1-4  .CM 

"  _^ 

0 

3)       Location: 


Depth: :■       f^\ Sampler  Fullness:         "  '  ~ Sample  Bottles:    v  -    "'-'.  ~*-i 

Sediment  Type:        c.     --■  -  '-'-~?  F Odour  g      '    -  ~       ?_-.•  '   i".  .  •  v.^ 

Sediment  Characteristics:^ (rC&  M    ~  Ce>'<rii<g 

Mac-cp~ytes:   none    sparce    common    abundant  '  <_.'■■  f"f       ■.'     -^  -     


Aigae:   none    ^carS^ccmmon    abundant  (t  -  C  <£.■»■  &  r?         r  ^'cs'»   I        A  I  G  & 

Invertebrates:    lS)\(y?(-     v-vj^AftV',       (".Q  _ju  VytA-v  ,    M     V-s'?. 


Notes: 


Addition  Information: 


fn.<?g    '       ^'>^  .~    :^£^ 


,"> — _ 


■.{■■' 


Collector  i  '  A  '- '  M  T-, Notes  By:  ^C    l'$S, 


IMS.  , 

1 )      Location:   C/J' »  C  K  \  r  V\\A)(i 


>Q^     rrCC    ^      fX^r,o     fe?>^ 


Depth.  _ 
Sediment  Type: 


Sediment  Characteristics: 


Sampler  Fullness: 


IK 


Sample  Bottles:  -' 

Odour.  f  -i  O/  j  r. 


Macrophytes:   none    sparce  <^mmoJJ   abundant 
A IgaeVjions^- spares    common    abundant  


Tafc^ 


Invertebrates: 
Notes: -. 


C^A^As'-*         Tl/- 


.\( 


X~7 


>.  - c<-  >q  !  g 


^W. 


-'  VS   .    WrV'v^       V-A   ■>)£-,  <t 


Cll:.^ 


v-u-.(z£ 


Kj^  iv>o      C  _-* 


2) 


Location: . 
Depth: 


.!->-''-     a;    J^co'r 


Sampler  Fullness: 


X 


sdiment  Type: 


Sample  Bottles:       \-  SMC 
Odour  ^  C  <V  £ 


Sediment  Characteristics:  ^-"  ;  >  ■  '       '       r_ 

fv'acrophyles:   none    sparce    a^mmoJ>    abundant         0  \A  ft-<ZA 

Algae:  none    sparce    common    abundant  

Invertebrates:       **  .*.£-  '^<>  ^  ■  f\     v'  "Z/-.?    .     'SoPoPS,    A  M  ^N  .  Pr^pS    ^C^ 


MnT^? 


Notes:     i^'f  if-i^r  O 


3)       Location: 
Depth:  _ 


cu. 


jr.u-i    as     fc-r,\;F 


Sampler  Fullness: 


15. 


Sediment  Type: 


Sediment  Characteristics: 


fr(li. 


*-      <rolc-t^fi. 


Macrophytes:   none    sparce    common^  abundant 

Algae.  •fior}<r  sparce    common    abundant  

Invertebrates:      CCjiv^SiJ  — iS 


Sample  Bottles: 
Odour. ^OWfl 


-A-'  Ol^J 


Notes: 


"fr'.C 


C^b 


-£f. 


Addition  Information:  O'J 


hV>  -/■ 


-'•??■    \ 


-  ."/•<>     ■*.'■: a     £  ■  p  f.  v-r, cm:  'i    ;  a 


"•j        ^6  -j^_ 


Colleclor: 


MAUvf^ 


_  Notes  By:  /^ll    1 1  S£f, 


Ml 


STM^ 


J 


2) 


3) 


1 )      Location:    C  rrv  cJa  ■  r  Va  \n^ 
Depth:  ___^2_!_j2n 


Sampler  Fullness 


57' 


Sediment  Type: — ''   - 

Sediment  Characterist>cs: 


Sample  Bottles: 

Odour  K'.^'-1' 


(. 


*-  >'f  y      f "iou/t 


C^C* 


Macrophytes:  none    spares    common    &£ynaj 

Algae:   none    spares    common    abundant — ■ 

invertebrates:    ZtLiV.v    n  ■-oSS.s' -1      ^'-  >  d  .   *L*f  (,ZH\*     H  •>?        WW\PoV        ^C  <Zt+ 


Notes: 


r^s 


Location: 
Depth:  _ 


hjji      A<s       fi  C*s  j lS: 


aJ. 


T 


Sampler  Fullness: 


5/^ 


cs 


Sediment  Type:  <-.  ■ 

Sediment  Characteristics: 

Macrophytes:  none    sparce    common^  abundant.. 

Algae:   none    sparce^-coromon    abundant  


Sample  Bottles:  -^ 

Odour f\j  r.  i\  f= 


\c-^  R 


ifcfcA. 


J±G 


^LQM'  o.  L         ALT-vfiC 


Invertebrates: M'^fo1^        C  LA-^-S      7't-i- tlZ 

Notes:   C--  ■  C  v  x~  -  ?  T",        f  -a^V^ 


Location: 
Depth:  _ 


■<Ch 


■K       A-Q^l/l 


\  fv^ 


Sediment  Type: 


ir 


Sampler  Fullness: 
-•€ 


ilS 


Sample  Bonles:      \  -  I  ^  '■ ' 


Odour. 


-¥ 


Sediment  Characteristics: 


~ 


Macrophytes:  none    sparce    common    at5undaj3 
Algae:   nonex  sparce    common    abundant  


Invertebrates:  Pa  &6£  _    2-€^gA    Mii^.P  LS    ;  AM(JH'POh 
Notes:  A  f-     -C  '  £     £-  ^  r  ""• ft  ^'--^        


Addition  Information:       ■.  ; .  rC.  u 


u\   ■;,. 


l.j<}   <j':-'P    li  if- 


:-~r 


Collector 


W  ^\M  V 


.  Notes  By:         Hff  Uf  6fr 


U2TUc£\»  C\\  ^Ca 

1 )      Location:    CgW  U  \  C  H 'Aj(a- 
Depth: v  7   ■- 


■<Wf. 


Sampler  Fullness: 


Sediment  Type: u  ■  •      r  '  -~  C 

Sediment  Characteristics:  -  (   - ■_£ 

Macrophytes:   none    sparce    common    a$undaj>f       c  -wy  c> 

Algaev'none    sparce    common    abundant  

Invertebrates:  i.-.i^-Lr-*         ^'.'',f>J^  .    v^Qr-1;    ,   E-^PH'fic£^ 
Notes:        '-        ~    ^    - ^  !-  \   :       ,;."-"         .   c        u> r  ~ 


Sample  Bottles: 
Odour. 


-N^S 


2)       Location: 
Depth:  _ 


/V    .\ 


Sampler  Fullness: 


Sediment  Type: 


Sediment  Characteristics: 


Macrophytes:  none    sparce    common  ^abundaj; 

Algae^jTonej^sparce    common    abundant  

Invertebrates:    t>l"'.'-  r.  Pro    f"i_.\/         ■    .;  -  ■' 
Notes:    ? 


U-pjO 


Sample  Bottles 
Odour ^,f  '-r 


^fyi^W) 


1  fiyj  ;  P- 


,v^\tv<    -Zftol- 


r  r  a 


I^A.'.C 


3)       Location: 
Depth:  __ 


Sampler  Fullness: 


Sediment  Type: 


Sediment  Characteristics: 


Macrophytes:  none    sparce    common    abundant' 
Algae:   nonev  sparce    common    abundant  


Sample  Bottles: 
Odour. i 


Invertebrates:  lVr<M  ^        K£  V  f  6  f.  v  a       MiQfef  2  £  tj,<A     MUSS(  \  \     C  k~  '  '  ^  S  M     A_^l '7H  -Vs.-; 

Notes:       C-     '      '     -"    r "   -    "-  '     - .  ,'  ~  '  -  '         ^ 


Addition  Information: 


t\D     ^-   -f- 


Collecto 


r         U^vAJ^ 


Notes  By: 


vu. 


r 


1 )      Location:  I    ,-v  -  U    r^.^U-        WW.-.    c^s\ioff? 

Deplh: C  ._  ■ Sampler  Fullness: - 


i-U     c"£ 


SIN* 


/i 


Sediment  Type: 


Sample  Bottles:  _ 
Odour t^ 


Sediment  Characteristics:         .     ■  '. 

Macrophytes:   none    spares    common    abundanT>    ■: 

Algae:''none    sparce    common    abundant  

Invertebrates:       h  .  ~v.;.-r-         ■    \.\t-  ■  '  "n    . ,  *L  '■  C'1 

Notes:      '  c.  _c     ~  ■  F  "^      ."      -N-C-   *•  , --  :"T^ 


Hi 


V-  C    V~   <*.  ~  ._|A 


c  ~      I>f^-v>     SlM^>  IS 


a  y 


2)      Location: 
Depth:  _ 


Sediment  Type: 


Sampler  Fullness: 


t  \. 


Sediment  Characteristics: >  

Macrophytes:   none    sparce    common  ^abundant:  _ 

Algae:  jtone^ sparce    common    abundant  

Invertebrates:  "'    *.;  \     ^ '  (■■  ZZ. '   *      v-rryy  '--. 


Sample  Bottles: 
Odour.  t.  ' 


i  -^  .-  -i— i 


Notes:  £. 


V^r 


Z.tU 


3)      Location: 
Depth:  _ 


Sampler  Fullness: 


>/* 


Sediment  Type:  *~    '  --.     ■    ■—._-' 

Sediment  Characteristics:         '-  -       -  -     '         : 
f/acrophytes:   none    sparce    common    'abundant 
Algae:  norfe    sparce    common    abundant  


Sample  Bottles: 
Odour  \  K 


Invertebrates:   £  tiffiff  I*S  "H 

~2£fiLA     Mycw  '5       '^      !>€■' 

-?  Vfr.4xj->fl 

PAbDiSfL  V 

Notes: 

_,-  <r     ^a         -  r   ■■- 

"^    '-N)A  i  1  ^ 

■  ■                                 ; 

Addition  Information: 


"\ 


Collector:       K""  -^ 


,  Notes  By:     HCl'  7^r 


1 )      Location:  (  c^  •'  ' '     '  V" 
Depth:  \     -   ■-- 


Sin. 


rO(^ 


Sampler  Fullness: 


Sediment  Type: 


Sediment  Characteristics: 


Macrophytes:   none    sparce    common  ^abunds 

Algae:   none    sparce    common    abundant  

Invertebrates:         > - ■     '    ■  ~  '■        ^  • 

Notes:      r  '•     ''     <~ "  ■    '■  ■■'  -'    . 


Sample  Bottles: 
Odour  


2)       Location: 
Depth:  _ 


Sediment  Type: 


Sampler  Fullness: 


Sediment  Characteristics:      '  ■ 

Macrophytes:   none    sparce    common    abundant        <f  ^-'  t- 

Aigae:  'pone'  sparce    common    abundant  

Invertebrates:    '  '        ■  -    - -    '  

Notes:  -     ^  "^  ••'-'.  - 


Sample  Bottles: 
Odour.  [  ■,<• 


3)       Location: 
Depth:  _ 


Sampler  Fullness: 


Sediment  Type: 


Sediment  Characteristics: 


Macrophytes:   none    sparce    common    abundant 
Algae:   none    sparce    common    abundant  


Sample  Bottles:  jj; 
Odour  SW-HT 


Invertebrates: 

,.'.,-.- 

<          ! 

-    .        *»r 

sZ.r.~Aj\£   , 

-    AMC, 

'->."•'    T 

yf 

U 

Notes: 

- 

Addition  Information: 


Collector: 


V&)U 


Notes  By: 


Ho\\5Sc 


1 )      Location: 
Depth:  _ 


G 


y\  ■  (CV^.  _ 


l^C 


"(rC^      ^ 


Sampler  Fullness: 


"A! 


Sediment  Type'     ~   ■'.  '  -  ■- 

Sediment  Characteristics: 

Macrophytes:  none    sparce    edmm^ji    abundant 

Algae:  ^nonp    sparce    common    abundant  


Sample  Bottles: 
Odour ; 


3> 


-     •  >.   - 

«. 

i_- 

f 

--•  £  -  < 

to\Jra 

,  ze^i  -' 

Notes:      ^A '  n 

r    rr  - 

^  t-^-O- 

\, 

\. 

r 

L-T-A-s  j 

3  iT-  " 

\r 

2)      Location: 
Depth:  _ 


Sediment  Type:     ^RP.^.ry,    S'< 


Sampler  Fullness: 


Sediment  Characteristics: '-""  -  ■  ^  ■  ■         .  ■•    - 

Macrophytes:   none    sparce  ^^mmdj    abundant        C  >-  -'-<c.A 

Algae:   none    sparce    common    abundant  

Invertebrates:      '.'-''  ^         —"■■-.'"■- ^_ 

Notes:  '      ■_.. 


Sample  Bottles:    "    -  ■"'-  ^ 
Odour t    •■'  '  -  f" 


K^\'-- 


3)      Location 
Depth:  _ 


1    (  yy. Sampler  Fullness: 

Sediment  Type:      fc>frt-:i))J      Si  I -)    Q  V^  €         5.4', 


Sediment  Characteristics: 


T/-K 


-CJJ 


Macrophytes:   none    sparce  -  cSnTrnon-  abundant 

Algae:  rione    sparce    common    abundant  

Invertebrates:     .-■-  1  t:  t  -        l*  ■  ■  ;  *~.  z     '■ 
Notes:  _ii__" 


Sample  Bottles: 
Odour.     W  0  f  j 


'    ^-     ^'^ 


Addition  Information: 


LLoi. Ok. 


fx :     L 


Collector: 


Notes  By:  ■      -V  -    "  -?• 


1 )      Location:   ^ 
Deplh: [, 


V?KT 


-    /  <  - 


'r   -         ^Q, 


^       VHCA    r^p    Vo    ~^_  Uo 


Sample:  Fullness: 


Sediment  Type: 


Sample  Bodies: 
Odour. H 


Sediment  Characteristics:         - '_ 

Macrophytes:   none    sparce    common    abundant 
Algae:.  Tione)  sparce    common    abundant  


f-  c.  e. 


>SSg^ 


Invertebrates:      ,,; 

f  i 

-    ,        ; 

' 

,     T>Gi 

^>vafXV   , 

H>^-r 

r_£P-^    \Kk\Z  -. 

\    ^v 

\j/Hf,  , 

Notes:              *  - 

/~ 

-,- 

?/ 

—  ,<: 

2)      Location:    \3^ 


t-e 


Depth: . 
Sediment  Type: 


Sediment  Characteristics: 


Sampler  Fullness: 


Sample  Bottles: 
Odour        C  W 


Macrophytes:   none    sparce    common  C^abundar 
Algae:  (Tionei   sparce    common    abundant  


Invertebrates: 

~v  e. ' 

'     ^':r- 

-.<     \ 

'  J- r 

i .'  '_       C  -L-''- 

uT 

fi  '.'  - 

-     £" 

Notes:     Qf  i 

-L:  ,'.'. 

Zl^ 

,c 

3)      Location: 
Depth:  _ 


Sampler  Fullness: 


Sediment  Type:         '        '• ' ' 

Sediment  Characteristics: f-£- 

Macrophytes:   none    sparce    common   -ebundaj; 
Algae^rtone    sparce    common    abundant 
Invertebrates:    T^Q*  -   ' \.  *•     kT         *'"'■■  > 
Notes: 


Sample  Bottles:      ' 
Odour         MQr^C 


Addition  Information: 


O  ■  >      jL- 


Collector: 


If. 


Notes  By:        H  g  •:'~ic* 


Hj  !?.<!« 


1 )      Location:  _^ 
Depth: 


SI  Ni: 


;lcU,f\y,^      -    1  .1  VA       Nft/   tgg     k.rviAfttiK     ^"V  ■ 


Sampler  Fullness: 


Sediment  Type: '  ■  '"     <    » 

c 
Sediment  Characteristics: v      

Macrophytes^jTOQe^  sparce    common    abundant 

Algae:  jjojje    sparce    common    abundant  

Invertebrates:  »*- ',      '"t    .'"         - '  \     '—'- 

Notes: 


Sample  Bottles:'. 
Odour. l 


2)       Location: 
Depth:  _ 


A-r    aa-v  )< 


Sampler  Fullness:  /; 


Sediment  Type: ; ^' v~>     

Sediment  Characteristics:         .   -  -  --    -      ~ 

»  v 

Macrophytesr'nones  sparce    common    abundant 

Aigae:  -none/  sparce    common    abundant  


Sample  Bottles:      \-  "~  <  •■>; 
Odour '  - 1  C  '.     r__ 


Invertebrates: 
Notes: 


_^ 


■~.  c  v  '  /-  <  \j  ■  r- 


3)       Location: 
Deplh:  _ 


Sediment  Type: 


Sampler  Fullness: 


% 


Sample  Bottles:  '  -i ' 

Odour i  ■'CjNIE. 


Sediment  Characteristics: 


Macrophytes:  '-hone    sparce    common    abundant 

Algae',  none-    sparce    common    abundant  

Invertebrates: ; .   •   '  -'       ~ 

Notes: 


Addition  Information: 


Collector: 


rVV^K 


Notes  By: 


\M,-c, 


1 )       Location: 
Depth:  _ 


Tr-trV 


j£ 


f-.wi- 


Sampler  Fullness: 


Sediment  Type: T 

Sediment  Characteristics: zjz 1_ 

Macrophytes:   none    sparce    ooroxtioVi    abundant 

Algae:   none    sparce    common    abundant  

Invertebrates:  fe.  "^v-^-      ~\rr.  ■    '■    V".'""^"  ' 
Notes: 


'•  u.-^r> 


Sample  Bottles: 
Odour  


2)       Location: 
Depth:  _. 


Sampler  Fullness: 


Sediment  Type: -    -    . -    \ 

Sediment  Characteristics: .. 

Macrophytes:   none    sparce    common    abundant 
Algae: -done)  sparce    common    abundant  


Sample  Bottles: V 

Odour  -  ■■ 


Invertebrates: 

-  :  -  .'     fi  ;j 

V     pt'      IvW/ 

•  .    '  ".  ■  -,  .     'v     <"                     f  ■  !-■    '•  - 

Notes: 

3)       Location: 
Depth:  _ 


\ 


Sampler  Fullness: 


Sediment  Type:   *" 
Sediment  Characteristics: 


Macrophytes:   none    sparce  "ccrnmon    abundant 

Algae: '.none  -  sparce    common    abundant  

Invertebrates:  "SJ^y-    i'.n^,  '^          >-'   >'«•: 
Noles: 


Sample  Bottles: 
Odour.  "" 


il\  -7       t-^P-    pt>^> 


_U^L 


f  i1"  .   CX--E-  So 


UYl- 


-T    */ 


Addition  Information: 


Collector: 


Notes  By: 


V-Ao\    ^ 


^^  f  .  I  ■ 


Stnt 


i-l 


Location: 
Depth:  _ 


(    g')f  U.   r  ^ 


-     M* 


1C 


?0  Prifr/o  t>  \  r  v  -A  A-f^     — ^  OvSi  N  o  KAvA    W #*za   If; 


?- 


Sampler  Fullness: 


Sediment  Type: 


Sample  Bottles: 
Odour.  ; 


Sediment  Characteristics:        ^-  ■  

Macrophytes:  none    spares    common    abundant 
Algae:  'none    sparce    common    abundant  


H5* 

US-  (  -^  X;  LA 

-s; 

ON 

\^g&,  i  \  K        r_  i 

-  fci'c^    ' 

Notes: 

'-^■TiiA^rr^i-i 

M'TV,? 

2) 


Location: 
Depth:  _ 


j  r      ;'■ 


%^ 


Sampler  Fullness: 


Sediment  Type: "-     -  —*S~_' 

Sediment  Characteristics:       -  -  >■  '-  ^        '  '-  -■ 
Macrophytes:   fiona-'   sparce    common    abundant 
Algae:   nqr£e    sparce    common    abundant  


Sample  Bottles:       '  -  ~ 
Odour 


Invertebrates: 

i-  »9A  ^ 

_v 

.  -  i  „ 

Cfsit    , 

'  -  •■    V1 '  • - v 

••      V    c  ;,c  ^3   L 

v      ZL-  '"■  '■• 

Notes: 

, 

S   .-J/  C      *V— • 

l-     \XVv          £     C-N 

- 

" 

3)      Location: 
Depth:  _ 


■^-.r 


Sampler  Fullness: 


-h 


Sediment  Type: 


Sample  Bottles:        — 
Odour.  XT  -■  ^  ^ 


Sediment  Characteristics: 


Macrophytes:   none    scarce    common    abundant 
Algae:   non^  sparce    common    abundant  


Invertebrates:  — ^ 
Notes: 


Addition  Information: 


■  W-  i.  -    T^ 


z.    V_ 


Collector. 


Un 


Notes  By: 


I 
1 


CtXAC^cK-MC. 


sm^i^ 


1 )      Location:      (  C^\C  U  i  C  .U  'i  *ofa,  -         WfW        o^1     eX      Wi^TH-V o£ <yC^-r-X C<??£»C 

Depth:       '    ^  *^ Sampler  Fullness:         Wg: Sample  Bottles:       ;  -    r  r  ■■/ 


f4/V  P 


Sediment  Type: ^  ■  '  •■ 

Sediment  Characteristics:      Or'-V-'~ '/         l^  tot?  ^ 

Macrophytes:   none  ^para    common    abundant    ,"  ^  ^  i, 


Odour. 


-■-v^      C( 


Dm  ■ 


i-ij^.g.  irA    rinnc- 


Algae:   none  (spargs"  common    abundant  

Invertebrates:     M    T^         C  LAU       lAJOO^'b,      k^  <"V>  <  r^3  b 
Notes:  loK     ^        Mi.CX,^ 


2)      Location:      ^-Qlu'.U  '  C  l-V!  A.{_^ 
Depth:  1   '   >y 


<AA- 


A^-'C 


Sampler  Fullness: 


1/5 


Sediment  Type: 


^,  u,. 


Sediment  Characteristics:       ?  ;>■'  ^         ^  "^     •'  :  c  '-' 

Macrophytes:  none   <£^aic£^ common    abundant     C  U  Ay^A 

Algae:   none    spares    common    abundant  

Invertebrates:    M,pv-C         ^j-CvL1^  <, 


Notes: 


d\* 


6J    ^  i  06^ 


Sample  Bottles: 
Odour ^_ 


~\>gf  u  u-J>  e  lo>    /  -.  Pa <:  c,  t 


3)      Location: 
Depth:  _ 


Sediment  Type: 


Sediment  Characteristics: 


Sampler  Fullness: 


''k 


yr< 


Macrophytes:   none    scarce    common    abundant 

Algae:   none    sparce    common    abundant  

Invertebrates:       .'-'">/•  "          .  '    -**~  .^  „   yJ~--i  \ 
Notes:  ___*_~J :     -  - 


^''-' 


Sample  Bottles:     '       :  t~'':  iO 
Odour      ^v.'  \^.-.<l  f  ^\  ■■•■..- A   I 


Addition  Information: 


^V 


Collector: 


[\^m\j 


K/  ,  i 

Notes  By:  M-   '•^<SC 


1 )      Location: 
Depth:  _ 


P-/nAr\A*cV\x/Ol-»-     ^00^     C^4U     gC        K)M>\f=  IsLXi^^ 


Sampler  Fullness: 


Sediment  Type: ^.. 

Sediment  Characteristics: 

Macrophytes:   none    sparce    common    ^bundar 

Algae:   none    sparce  '•Common>   abundant 


Sample  Bottles: 
Odour        . 


C  t-VM 


Invertebrates:  <Mfe  >K     r,f-  t->  j>     w.. , <r. '    '  C,  ,  tJcPopS 
Notes:  _ . 


?SO 


vrtvj  **•  \ 


,' 


j^^: 


2)      Location: 

Depth:  _ 


. ■,/•  il  !^  U'/V^  ~        ~>/--o.t:        P-I  Ai3: 


\  V  r^ 


Sampler  Fullness: 


Sediment  Type:  -  ■  ■    -   '  ->■■  ~?  f 

Sediment  Characteristics: ■   •  c  *"        "  '     ■ 

Macrophytes:   none    sparce^  common    abundant      ^     :  v  -'• 

Algae:   none    sparce  _common    abundant  

Invertebrates:     < r j A '  K     '-'■?.r-<:        I S  ^  r-.''     -^  >.'>>•  Po^S"     ?£c&=     A-'iwtm.- 
Notes: 


Sample  Botiles:       \  -  ^  kj  c~w 

Odour         f .-    ;; '  / 


3)      Location:     Ll^'C^ 
Depth: '    Q  r-'- 


.A 


Sampler  Fullness: 


Sediment  Type: 


Sediment  Characteristics: '  •  v.*.    ;      f  ■ 

'.'acrcphytes:   none    sparce    common"   abundant    _ 

Algae:    none    sparce    common    abundant  

Invertebrates:    .'..  '^  p  K  ■  mo'v.  ?.  ;         o"^     c~~      -Ai 
Notes: 


Sample  Bottles: 
Odour.  -  J 


-Jt.  ^<7A     M-*?-~< 


Addition  Information: 


-_-.  •  :..,-  c,  . 

;-',..     •  r     -  •  •  : 

'  -  ._ 

(j                                                                                                                                                   V. 

Collector: 


L\MU*< 


Notes  By:        ,  -  J.  '    S  >' 


1 )       Location: 
Depth:  _ 


jrCC    c-4  Mco<=,e         ~^AC.U 


Sampie'  Fullness: 


Sediment  Type: ~r    ^  %  - : 

Sediment  Characteristics: 1-  '*  - '. Li 

Macrophytes:   none    sparce    common  ^abundap?   _^ --V-A 

Alqae:.^noneZ^parce    common    abundant  . 

Invertebrates:     ?friX.t.        V  '  "-T  "■   '..     1--     ..•'-■   t'/ 


,    <"■■-' 


Notes:  'It-1'  r  ■  '  i^ 


2)      Location: 
Depth:  _ 


v)r 


Sampler  Fullness: 


»/5 


Sediment  Type: 


Sediment  Characteristics: 


Macrophytes:   none    sparce    common  ^gBundanT^ [_ 

Algae>-fion&>  sparce    common    abundant  

Invertebrates:  _. - V"-".~~     ^-      .'-'    ^oc. 

Notes: 


\j  - '  c  _^ 


Sample  Bottles:        ' 
Odour  '1QP 


Sample  Bottles:       '  ~  t^.j c  iaj 
Odour.  -  .    ''  >-  '"    '  C 


3)      Location: 
Depth:  _ 


Sampler  Fullness: 


Sediment  Type:        " 
Sediment  Characteristics: 


Macrophytes:   none    sparce    common    abuncant 

Algae:   none"   sparce    common    abundant  

Invertebrates:           ■    .  ^  ■        v  '  ■■  V--     '       >*    •>' 
Notes: 


Sample  Bottles: 
Odour  ' 


■■OO^i 


Addition  Information: 


Collector: 


V^ijj 


^ 


Notes  By: 


^    [ 


■3^2  ^/-;^ 


1) 


SX^~  Z 


Location: 
Depth:  _ 


Sampler  Fullness: 


Sediment  Type: 


Sample  Bottles: 
Odour         ~ 


Sediment  Characteristics: 

Macrophytes.   none    sparce    common    afiundanj. 

Algae:^non^.  sparce    common    abundant  

Invertebrates:     A.  £a  y  p  r~  fJ  ,     A-  '■■■/-  *: 
Notes: 


2) 


Location: 
Depth: 


Sampler  Fullness: 


Sediment  Type: 


Sediment  Characteristics: 


<^ 


Macrophytes:   none    sparce    common  v^bundanj)        _ u£-*«  i- 

Algae:  cfTfiiii    sparce    common    abundant 

Invertebrates:    -:->   '     ■"->'     'Z^ )-\".        "V>i      '".          ..J..  ~JCJ~     \  i  •• 
Notes: 


Sample  Bottles: 

Odour:        ^  ■  '  y 


±L. 


3)      Location: 
Depth:  _ 


Sediment  Type: 


Sampler  Fuliness: 
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Odour.         - 


Sediment  Characteristics: 
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Addition  Information: 
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Collector: 
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